Methylglyoxal activates the human transient receptor potential ankyrin 1 channel.
Methylglyoxal (MG) is an endogenous carbonyl compound that is produced in large quantity under hyperglycemic conditions, which are believed to contribute to the development of diabetic neuropathy. However, the mechanism by which this occurs and the molecular targets of MG are unclear. In the present study, we investigated the effect of MG on transient receptor potential ankyrin 1 (TRPA1) activation in human TRPA1-expressing HEK293 cells. MG activated TRPA1-expressing HEK293 cells, but failed to activate human capsaicin-sensitive transient receptor potential vanilloid 1 (TRPV1)-expressing HEK293 cells or mock-transfected HEK293 cells. MG also induced calcium (Ca(2+)) influx in a concentration-dependent manner, and the concentration-response curve indicates that the effect of MG has an EC(50) of 343.1 ± 17.3 µM. Interestingly, the time course in the intracellular Ca(2+) concentration ([Ca(2+)](i)) in human TRPA1-expressing HEK293 showed considerable differences in response to MG and cinnamaldehyde. Furthermore, we examined four endogenous carbonyl compounds, including MG, glyceraldehyde, glycolaldehyde, and glyoxal; only MG notably activated TRPA1-expressing HEK293 cells. These results may provide insight into the TRPA1-mediated effects of MG on diabetic neuropathy.